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DETAILED ACTION 

A response and amendment were received and entered on January 6, 2010. 
Claims 1-46 and 60 are cancelled. Claims 47-59 and 61-65 are pending. 



Election/Restrictions 

1 . Applicant's election with traverse of Group I, as set forth in the restriction 
requirement mailed on February 12, 2009, in the reply filed on March 12, 2009 was 
acknowledged and made final in the Office action mailed on August 6, 2009. Applicant's 
traversal with respect to the lack of unity has been noted; applicant is advised that if the 
technical feature recited in the claims is found to possess an inventive step, the 
restriction requirement will be withdrawn. Presently, the requirement for restriction has 
been maintained because the technical feature that is common to the groups lacks an 
inventive step for the reasons set forth in the previous office action and below. 

2. Claims 61 -65 are withdrawn from further consideration pursuant to 37 CFR 

1 .142(b), as being drawn to nonelected inventions, there being no allowable generic or 
linking claim. 

3. Claims 47-60 are examined on the merits in this office action. 



Claim Rejections - 35 USC §112 

4. Rejections under 35 USC 1 1 2 are withdrawn due to amendment. 
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Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

7. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

8. Claims 47-56 stand rejected under 35 U.S.C. 103(a) as obvious over Shi et al. 
(US 6,054,302) in view of Walon (US 4,235,965), as evidenced by the attached 
sequence alignment (Alignment 1 , which can be found as Result 1 under the 
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Alignments section in the search results filed on August 6, 2009 and again on January 
28, 2010). Claim 47 recites a process for producing a soluble starch hydrolysate, 
comprising subjecting an aqueous granular starch slurry at a temperature below the 
initial gelatinization temperature of said granular starch to the action of a first enzyme 
and a second enzyme, wherein (a) the first enzyme (i) is a member of the glycoside 
hydrolase family 13; (ii) has alpha-1,4-glucosidic hydrolysis activity, and; (iii) comprises 
a functional carbohydrate-binding module (CBM) belonging to CBM family 20, wherein 
the CBM comprises an amino acid sequence having at least 90% homology to SEQ ID 
NO:2. Claim 48 recites that the CBM of claim 47 comprises an amino acid sequence 
having at least 95% homology to the amino acid sequence of SEQ ID NO:2. Claim 49 
recites that the starch slurry has 20-55% dry solids granular starch. Claim 50 recites 
that at least 85% of the dry solids of the granular starch are converted into a soluble 
starch hydrolysate. Claim 51 recites that the granular starch is further subjected to the 
action of isoamylase and pullulanase. Claim 52 recites that the temperature is at least 
58 degrees C. Claim 53 recites that the pH is 3.0 to 7.0. Claim 54 recites that the 
soluble starch hydrolysate has a DX of at least 94.5%. Claims 55 and 56 recite that the 
granular starch is derived from a variety of sources. Claim 60 recites that the first 
enzyme does not comprise a catalytic module. 

9. Shi discloses a method of producing a soluble starch hydrolysate, comprising 
subjecting an aqueous granular starch slurry at a temperature below the initial 
gelatinization temperature to the action of two or more enzymes (abstract, col. 4, lines 
15-31, col. 9, lines 46-49). The enzymes used in the method of Shi are alpha amylase, 
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beta amylase or glucoamylase, such as a fungal or bacterial enzymes (col. 6, lines 15- 
29, col. 9, lines 46-49). The reference teaches that 30-50% dry solids may be used in 
the slurry (col. 3, liens 16-21), that conversion rates of 85% could be achieved (col. 1, 
line 62-col. 2, line 2), and that the slurry could also be subjected to isoamylase or 
pullulanase (col. 6, lines 1 5-29). The process of Shi uses temperatures greater than 58 
degrees C and a pH from 3.0 to 7.0 (col. 10, lines 20-36), and uses the claimed starch 
sources (col. 5, lines 35-45). The reference does not specifically disclose the use of an 
enzyme comprising the CBM and nucleotide sequence recited in the claims. 

10. Walon teaches a method for producing a soluble starch hydrolysate by subjecting 
a granular starch slurry at a temperature below its initial gelatinization temperature to a 
bacterial alpha amylase (abstract). The reference teaches that any suitable bacterial 
amylase may be used in the method, particularly those from Bacillus spp. (col. 2, lines 
52-68). 

11. At the time of the invention, methods for producing soluble starch hydrolysates 
comprising nearly all of the claimed elements were known, as taught by Shi and Walon. 
It was further known that multiple enzymes could be used in such methods, as taught by 
Shi, and that alpha amylases from Bacillus spp. were suitable in such methods, as 
taught by Walon. One of ordinary skill in the art would have been motivated to use an 
enzyme comprising the CBM recited in the claims because an enzyme comprising the 
CBM recited in the claims is an alpha amylase from a Bacillus spp. (see attached 
Alignment 1). Since Walon teaches that any bacterial alpha-amylase could have been 
used in the method, particularly one from Bacillus spp., and an alpha amylase 
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comprising the claimed sequence from a Bacillus spp. existed at the time of the 
invention, one of ordinary skill in the art would have recognized that an enzyme meeting 
the limitations recited in the claims could have been selected at the time of the invention 
from the finite number of possibilities for use in the claimed method. Furthermore, one 
of ordinary skill in the art practicing the invention of the prior art could arrive at the 
claimed results, such as DX values recited in the claims, in the course of routine 
experimentation, since DE values of 100% were known in the art, as taught by Shi (col. 
4, lines 56-65). One of ordinary skill in the art would have had a reasonable expectation 
of success in using the enzyme of the claims because it was known in the art that alpha 
amylases from Bacillus spp. could have been used in methods for starch hydrolysis at 
the time of the invention. It would therefore have been obvious at the time of the 
invention to combine the teachings discussed above to arrive at the claimed invention. 

12. Claims 47-59 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Shi et al. (US 6,054,302) in view of Walon (US 4,235,965), as evidenced by the 
attached sequence alignment (Alignment 1 , which can be found as Result 1 under the 
Alignments section in the search results filed on August 6, 2009 and again on January 
28, 2010), as applied to claims 47-56 and 60 above, and further in view of Leach 
(3,922,196). Claims 47-56 and 60 are discussed above. Claims 57-59 recite that the 
process of claim 47 is conducted in an system with ultrafiltration or microfiltration 
membranes and where the retentate is held under recirculation in the presence of 
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enzymes, raw starch and water, and where the permeate is the soluble starch 
hydrolysate. 

13. Shi discloses a method of producing a soluble starch hydrolysate, comprising 
subjecting an aqueous granular starch slurry at a temperature below the initial 
gelatinization temperature to the action of two or more enzymes (abstract, col. 4, lines 
15-31, col. 9, lines 46-49). The enzymes used in the method of Shi are alpha amylase, 
beta amylase or glucoamylase, such as a fungal or bacterial enzymes (col. 6, lines 15- 
29, col. 9, lines 46-49). The reference teaches that 30-50% dry solids may be used in 
the slurry (col. 3, liens 16-21 ), that conversion rates of 85% could be achieved (col. 1 , 
line 62-col. 2, line 2), and that the slurry could also be subjected to isoamylase or 
pullulanase (col. 6, lines 15-29). The process of Shi uses temperatures greater than 58 
degrees C and a pH from 3.0 to 7.0 (col. 10, lines 20-36), and uses the claimed starch 
sources (col. 5, lines 35-45). The reference does not specifically disclose the use of an 
enzyme comprising the CBM and nucleotide sequence recited in the claims. 

14. Walon teaches a method for producing a soluble starch hydrolysate by subjecting 
a granular starch slurry at a temperature below its initial gelatinization temperature to a 
bacterial alpha amylase (abstract). The reference teaches that any suitable bacterial 
amylase may be used in the method, particularly those from Bacillus spp. (col. 2, lines 
52-68). 

1 5. At the time of the invention, it would have been obvious to combine the teachings 
discussed above to arrive at the claimed invention, as discussed in detail in the above 
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rejections. None of the references, however, teach that the reaction is conducted in the 
presence of the membranes recited in the claims. 

16. Leach teaches a method for the enzymatic hydrolysis of granular starch wherein 
the process may occur in the presence of a membrane, such as an ultrafiltration 
membrane, wherein the retentate is held in the presence of membranes and the 
permeate is the soluble starch hydrolysate (abstract; col. 8, lines 32-39). 

1 7. Nearly all of the elements of the claimed process were known in the art at the 
time of the invention, as taught by Shi and Walon. It was further known that methods for 
the production of soluble starch hydrolysates could be conducted in the presence of 
filtration systems, as taught by Leach. One of ordinary skill in the art would have been 
motivated to combine these teachings to arrive at the claimed invention because Leach 
teaches that the method is advantageous because it allows separation of the unreacted 
components from the reacted product. One of ordinary skill in the art would have had a 
reasonable expectation of success, and the selection of a filtration membrane for the 
use in such a method would have been considered a routine matter of experimentation, 
because the use of filtration methods with starch processes was well known in the art at 
the time of the invention, as taught by Leach. It would therefore have been obvious to 
one of ordinary skill in the art to combine the teachings discussed above to arrive at the 
claimed invention. 

18. Thus, the claimed invention as a whole was prima facie obvious over the 
combined teachings of the prior art. 
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Response to Arguments 

Applicant's arguments filed January 6, 2010 have been fully considered but they 
are not persuasive. Applicant argues that the cited prior art does not render the claimed 
invention obvious because the alignment referred to in the rejections above is not prior 
art. However, the alignment is cited only to provide evidence of inherent characteristics 
of prior art Bacillus enzymes, and need not itself be a prior art reference. The alignment 
provides evidence that enzymes containing the characteristics recited in the claims, 
specifically the recited homology to SEQ ID NO:2, existed in the art at the time of the 
invention in alpha-amylases of Bacillus spp. At the time of the invention, the use of such 
enzymes in processes such as those recited in the claims was known in the art. Since 
the art suggests that a variety of Bacillus enzymes are suitable for use in these 
methods, one of ordinary skill in the art would have recognized that a suitable enzyme 
could have been selected from a number of enzymes, and thus a Bacillus enzyme 
possessing the claimed characteristics could have been chose from a finite number of 
predictable solutions, as discussed in the above rejections. Applicant is reminded that 
discovery of a previously unappreciated property of a prior art composition, or of a 
scientific explanation for the prior art's functioning, does not render the old composition 
patentably new; thus the claiming of a new use, functions or unknown property that is 
inherently present in the prior art does not necessarily make the claim patentable (see 
MPEP 21 12). Since enzymes possessing the claimed characteristics were known at the 
time of the art, as were processes of using similar enzymes in prior art processes, the 
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discovery of a new property (i.e., the sequence of the enzyme), does not render the 
prior art enzyme patentable. Although applicant further argues that Alignment 1 (which 
can be found as Result 1 under the Alignments section in the search results filed on 
August 6, 2009 and again on January 28, 2010) discloses only a carbohydrate binding 
module (CBM) and not an alpha-amylase, it is noted that the alignment not only 
discloses that the sequence is a CBM and that alpha-amylases may possess this CBM 
(see, for instance, the description of claim 2 is the supporting information included with 
Alignment 1 ). Therefore, the alignment does provide evidence that prior art alpha- 
amylases could have been selected that possessed the characteristics recited in the 
claims. 

19. Thus, applicant's arguments have been fully considered, but they have not been 
found to be persuasive. 



Conclusion 

No claims are allowed. 
20. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
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extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to SHERIDAN R. MACAULEY whose telephone number is 
(571)270-3056. The examiner can normally be reached on Mon-Thurs, 7:30AM- 
5:00PM EST, alternate Fridays. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Wityshyn can be reached on (571) 272-0926. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

SRM 

/Ruth A. Davis/ 

Primary Examiner, Art Unit 1651 



